ABSTRACT
INTRODUCTION
In recent years, various chemotherapeutic agents have been tried for concomitant chemoradiation in carcinoma cervix, either as a single agent or in combination. In an effort to improve the therapeutic ratio, additional chemotherapeutic agents such as carboplatin and paclitaxel have been tested clinically.
Brachytherapy plays a very important role in obtaining high cure rates with minimum complications. High-dose rate (HDR) brachytherapy has experienced tremendous variations in regard to the fractionation schedules. This study was performed to evaluate the efficacy of different HDR brachytherapy schedules (6 Gy weekly × 3 and 5 Gy biweekly × 4) following concurrent chemoradiation with paclitaxel and carboplatin.
Weekly versus biweekly high-dose rate brachytherapy schedules in carcinoma cervix following concomitant chemoradiation with paclitaxel and carboplatin
SUBJECTS AND METHODS
Sixty treatment naïve, histopathologically proven Stage I-III patients of carcinoma cervix having Karnofsky performance scale (KPS) ≥70 and normal hematological parameters were included in the study. Patients who had prior radiation, surgery or chemotherapy, and general condition too poor with KPS <70 were excluded from the study.
The pretreatment evaluation included history, complete systemic examination including gynecological examination, hematological and biochemistry studies, chest radiography, and ultrasonography of abdomen and pelvis. A computed tomography scan/magnetic resonant imaging scan of abdomen and pelvis were performed only when clinically indicated.
All sixty patients were treated with a combination of external beam radiotherapy (EBRT) 50 Gy/5 weeks/25 fractions to whole pelvis along with concomitant chemotherapy in both the groups. The patients were planned with "four-field box" technique. The patients received the concomitant chemotherapy schedule with injection paclitaxel (135 mg/m 2 ) and injection carboplatin (area under the curve [AUC] -4.5 mg min/ml) at 4-week interval on day 1 and 28 of external radiation.
The patients were randomly divided into two groups of 30 patients each by draw of lots for receiving HDR brachytherapy. Group I (weekly) patients received brachytherapy by HDR-intracavitary brachytherapy (ICBT) -6 Gy × 3 fractions given weekly, whereas Group II patients (biweekly) received brachytherapy by HDR-ICBT -5 Gy × 4 fractions, 2 fractions per week, with brachytherapy administered on biweekly basis.
Disease status was evaluated according to the WHO criteria, and treatment-related complications and late toxicities were evaluated according to the Radiation Therapy Oncology Group (RTOG)/European Organization for Research and Treatment of Cancer late toxicity criteria. The patients were assessed for any evidence of distant metastasis during each follow-up visit.
Statistical analysis was carried out using Stata 9.0 (IBM SPSS Statistics version 16.0, Chicago, IL, United States) and variables were compared using Chi-square test/Fisher's exact test, and quantitative characteristics were compared using Student's t-test for independent samples/Wilcoxon rank-sum test.
RESULTS
The median age (range) at presentation in Group I and II was 52.5 (35-70) and 55 (38-75) years, respectively. All patients' characteristic data were comparable in both the groups.
Acute toxicity profile during chemoradiation
The side effects of concomitant chemoradiation therapy during four weekly paclitaxel and carboplatin were graded as per RTOG criteria: three patients in each group developed Grade 3-4 upper gastrointestinal (GI) reactions; six patients in Group I and five in Group II developed acute Grade 3-4 lower GI reactions; six patients in Group I and four patients in Group II developed acute Grade 3-4 cutaneous reactions; and four patients in each group developed Grade 3 mucosal toxicity whereas one patient in each group developed Grade 3-4 hematological toxicity. None of the patients developed Grade 3 genitourinary toxicity in either group. The acute toxic reactions between both the groups were not statistically significant.
The acute toxicities leading to interruption of chemoradiation treatment in Group I and II were as follows: Grade 2-3 GI toxicity 3/30 (10%) each in both the groups, Grade 3 skin reactions 1/30 (3%) and 2/30 (7%), and Grade 3 hematological toxicity 0% and (2/30) 7%, respectively.
A number of patients who completed intended chemoradiation treatment without interruption in Group I and II were 87% and 77%, respectively. All patients tolerated treatment with minor morbidity. Major acute toxicities were rarely seen.
Local control rate and disease-free survival rate Local control in Group I and II was similar and, respectively, was as follows: complete response (CR) -26/30 (87%) and partial response (PR) -4/30 (13%). All the patients were suitable for ICBT. Follow-up in our patients ranged from 6 to 18 months. Survival was analyzed with multivariate analysis. Disease-free survival (DFS) in Group I and II was 83% and 80%, respectively. The survival difference between the two groups was not statistically significant (P = 0.782).
At the last follow-up, 7% of patients had residual disease in Group I (Stages IIA and IIIB) and 7% of patients had residual disease in Group II (both Stage IIIB). One patient of Group I had recurrent disease (Stage IIIB) and one patient in Group II (Stage IIB) had recurrent disease. The DFS was not influenced by age, morphology of tumor, histopathology, and tumor size.
Late toxicity profiles
The side effects of late radiation therapy (RT) were graded as per RTOG criteria. Late reactions and their grades in Group I and II were as follows -bladder toxicity: grade 1 (3/30) 10% in both the groups and Grade 2 (1/30) 3% versus (0/30) 0%; rectal toxicity: Grade 1 (3/30) 10% in both the groups, Grade 2 (3/ Although the late radiation reactions in Group I were higher than Group II, they were not statistically significant. However, Grade 2-3 proctitis in Group I was significantly higher than Group II (P = 0.038).
DISCUSSION
Cancer of the uterine cervix is the leading cause of cancer mortality and is the second most common cancer in women after breast cancer in India. [1, 2] Radical radiotherapy fails to control 35%-85% of patients with locally advanced cervical cancer. Simultaneous radiochemotherapy has demonstrated to be superior to radiation alone. [3] Recent studies have shown a better response with the addition of newer chemotherapeutic agents such as paclitaxel and carboplatin. With its cytotoxic and radiosensitization effect, it reduces local and distant recurrences in patients with cervical cancer when used concomitantly with RT in carcinoma cervix are associated with significantly improved overall response rates and acceptable toxicity. [4] [5] [6] [7] In view of the therapeutic ratio, cumulative biological effective dose (BED) 70-80 Gy (10) at point A is appropriate for uterine cervical cancer patients treated with a combination of EBRT and HDR-ICBT. The present results and data from other literatures suggested that cumulative BED at the rectal point should be kept below 100-120 Gy (3) to prevent late rectal complication. [8] However, there is no consensus as to the best dose-fractionation regimen in HDR brachytherapy for cervical cancer. A number of different HDR fraction numbers, from 2 to 15, are currently in use. It would be predictable on radiobiological grounds, and it is certainly observed in clinical practice, that if doses are matched for early effects, a protocol consisting of a few large fractions will result in worse late effects than a protocol consisting of many small fractions or continuous low-dose rate. [9] Our study compared the effectiveness of the two HDR brachytherapy schedules which have similar BED in locally advanced cervical carcinoma that was treated with concurrent chemoradiotherapy. Patients were divided into Group I: 6 Gy × 3 fractions (weekly) and Group II: 5 Gy × 4 fractions (biweekly).
In the present study, the local control at the end of chemoradiation was carefully documented and observed that CR, PR, and overall response in Group I and II were similar without any statistically significant difference. A total of eight patients (13%) had PR and rest showed a CR.
Eighty-two percent of the patients completed intended treatment without interruption with Grade 2-3 GI toxicity being the major cause of treatment interruption (10% each in both the groups).
Similar results were reported by Addeo et al., where they conducted a study of combining RT with twice-weekly paclitaxel (30 mg/m 2 ) and carboplatin (AUC of 6), achieved a clinical response in eight patients (89%) and with a CR in five patients (56%). Two out of the five patients who received carboplatin at AUC 6 developed Grade 3 toxicity. [4] Furthermore, Higgins et al. conducted a study to determine the feasibility of weekly carboplatin/paclitaxel with RT in the primary treatment of cervical cancer. Carboplatin (mean dose 245 mg) and paclitaxel (mean dose 70 mg) were successfully administered in 97% and 90% of planned treatments, respectively. Grade 3/4 hematologic or GI toxicity was unusual. The CR rate 3 months after completion of therapy was 91%. [6] Thus, chemoradiation with paclitaxel and carboplatin showed encouraging results with acceptable toxicity.
In our study, the survival difference between the two groups (weekly and biweekly) was not statistically significant (P = 0.7823). Results in terms of locoregional control and DFS in both the groups are consistent with that reported in literature.
A clinical trial by Le Pechoux et al., where external beam irradiation to the pelvis (mean dose of 50 Gy), combined with HDR brachytherapy (mean dose of 20 Gy to point A) given 5 Gy per session twice weekly or 6 Gy once weekly in carcinoma cervix. Local recurrence rate was 11% and distant failure rate was 21%, with no difference between the two groups. [10] A study from Thailand compared the effectiveness of the two HDR brachytherapy schedules in locally advanced cervical carcinoma that was treated with concurrent chemoradiotherapy. With a median follow-up time of 35 months, there was no statistical significance in terms of local control, DFS, and overall survival and complication rates between the two treatment schedules which could be observed. [11] A similar study was conducted to study for late effects after radiotherapy for locally advanced cervical cancer and comparison of two brachytherapy schedules. No significant difference was found between the two groups. [12] All the late radiation reactions in Group I were higher than Group II though not statistically significant. However, Grade 2-3 rectal reactions in Group I were significantly higher than Group II (P = 0.038). These observations are similar to that reported by other workers.
Similarly, Huang et al. conducted a prospective study to compare treatment results between two fractionation schedules of HDR-ICBT, patients underwent either 6 Gy × 4 (once weekly) or 4.5 Gy × 6 (twice weekly) to point A. The rates of overall survival, locoregional failure, distant metastasis, cystitis, and enterocolitis were not significantly different between HDR-4 and HDR-6 schedules. The corresponding rates of Grade 2-4 proctitis were 18.7% and 9.6% (P = 0.060). The corresponding rates of Grade 3-4 proctitis were 5.2% and 1.3% (P = 0.231). [13] In another study, 541 women diagnosed with cervical cancer were treated with curative-intent radiotherapy. Multivariate analysis revealed that the fractionation scheme (3 fractions vs. 5 fractions) was a significant factor influencing the proctitis rate but not the local pelvic control rate, overall survival rate, or cystitis rate. [14] Hama et al. conducted a study comparing once-versus twice-weekly HDR brachytherapy in carcinoma cervix patients. One hundred and twenty-four consecutive previously untreated patients with cervical cancer were treated with external beam irradiation (50 Gy) and HDR brachytherapy. A total of 74 patients (Group I) were treated with HDR brachytherapy once weekly (about 3 fractions of 7 Gy each to point A) whereas 50 patients (Group II) were treated twice weekly (about 6 fractions of 4.5 Gy each to point A). In conclusion, the twice-weekly HDR regimen may improve the local control rate with fewer complications than once a week HDR regimen. [15] 
CONCLUSION
The management of patients with carcinoma cervix using four weekly concomitant chemoradiation with paclitaxel and carboplatin is feasible with good pelvic control and with acceptable toxicities. The twice-weekly schedule of brachytherapy was a significant factor influencing the late complication rate but not the local pelvic control rate or overall survival rate.
